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DETAILED ACTION 

Response to Amendment 

1 . Acknowledgment is made of the amendment of the specification filed by 
applicant on 6 April 2006 

Information Disclosure Statement 

2. The information disclosure statements (IDS) submitted on 8 January 2004 and 
18 December 2006 was considered by the examiner. 

Continued Examination Under 37 CFR 1.114 

3. A request for continued examination under 37 CFR 1.114 was filed in this 
application after appeal to the Board of Patent Appeals and Interferences, but prior to a 
decision on the appeal. Since this application is eligible for continued examination 
under 37 CFR 1.114 and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
appeal has been withdrawn pursuant to 37 CFR 1.114 and prosecution in this 
application has been reopened pursuant to 37 CFR 1.114. Applicant's submission filed 
on 17 April 2007 has been entered. 
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Response to Arguments 

4. The Examiner notes an error was made in the Final Office Action mailed 31 May 
2006 and the objection to the title was repeated. Objection to the title has been 
withdrawn after considering amendment. 

5. Applicant's arguments with respect to claims 1-45 have been considered but are 
moot in view of the new ground(s) of rejection. 

It is noted that the new grounds of rejection is similar to Japanese Publication # 
JP-2001-147809, a reference found in the IDS submitted 18 December 2006, and 
shares a common inventory (Margaret Rose Gearty). 

Drawings 

6. The drawings remain objected to, although previously indicated errors have been 
corrected, because the newly submitted drawings do not include any labels indicated 
that the drawings have been amended (See 37 CFR 1 .84). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

7. Claims 1-45 are rejected under 35 U.S.C. 102(e) as being anticipated by Gearty 
et al (U.S. Patent # 6,477,638 B1), herein referred to as Gearty. 

As per claim 1, Gearty discloses a data processing apparatus, 
comprising: 

a main processor opierable to execute a sequence of instructions (See column 6, 
lines 29-30: A sequence of instructions is sent to the CPU), the main processor 
comprising a first pipeline having a first plurality of pipeline stages (See figure 3 and 
column 6, lines 14-28: A pipeline with many stages is taught); 

a coprocessor operable to execute coprocessor instructions in said sequence of 
instructions (See figure 2 and column 5, lines 44-48: the FPU is the coprocessor), the 
coprocessor comprising a second pipeline having a second plurality of pipeline stages 
(See figure 3 and column 6, lines 14-28: A pipeline with many stages is taught), and 
each coprocessor instruction being arranged to be routed through both the first pipeline 
and the second pipeline (See column 6, lines 29-30: A sequence of instructions is sent 
to both the CPU and the FPU); and 

at least one synchronising queue coupling a predetermined pipeline stage in one 
of the pipelines with a partner pipeline stage in the other of the pipelines (See figure 6, 
and column 1 1 , lines 19-30: A connection between decoder stages exists), the 
predetermined pipeline stage being operable to cause a token to be placed in the 
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synchronising queue wlien processing a coprocessor instruction and the partner 
pipeline stage being operable to process that coprocessor instruction upon receipt of 
the token from the synchronising queue, thereby synchronising the first and second 
pipelines between the predetermined pipeline stage and the partner pipeline stage (See 
column 11, lines 1-18: A "go-token" is taught which is use to synchronize the pipelines). 

As per claim 2, Gearty discloses a plurality of said synchronising queues, each 
said synchronising queue coupling a predetermined pipeline stage in one of the 
pipelines with a partner pipeline stage in the other of the pipelines (See figure 4 and 
column 9, lines 31-48: The stages are connected for synchronization purposes). 

As per claim 3, Gearty discloses wherein one of the at least one synchronising 
queues is an instruction queue (See column 1 1 , lines 62-67: Instruction queues have to 
be synchronized), the predetermined pipeline stage is in the first pipeline and is 
arranged to cause a token identifying a coprocessor instruction to be placed in the 
instruction queue (See column 1 1 , lines 1-18: A "go-token" is taught which Is use to 
synchronize the pipelines), and the partner pipeline stage is in the second pipeline and 
is operable upon receipt of the token to begin processing the coprocessor instruction 
identified by the token (See column 13, lines 14-35: The coprocessor starts when the 
go-token Instructs It to). 
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As per claim 4, Gearty discloses wherein the predetermined pipeline stage is a 
fetch stage in the first pipeline and the partner pipeline stage is a decode stage in the 
second pipeline, that decode stage being operable to decode the coprocessor 
instruction upon receipt of the token (See figure 4: The fetch stage of the first pipeline 
and the decode stage of the second are connected and the second pipeline can decode 
instructions that are sent by the first pipeline). 

As per claim 5, Gearty discloses wherein the fetch stage in the first pipeline is 
operable to cause a token to be placed in the instruction queue for each instruction in 
the sequence of instructions (See column 11, lines 1-18: A "go-token" is taught which is 
use to synchronize the pipelines), and the decode stage in the second pipeline is 
arranged to decode each instruction upon receipt of the associated token in order to 
determine whether that instruction is a coprocessor instruction that requires further 
processing by the coprocessor (See figure 4: The fetch stage of the first pipeline and 
the decode stage of the second are connected and the second pipeline can decode 
instructions that are sent by the first pipeline). 

As per claim 6, Gearty discloses wherein one of the at least one synchronising 
queues is a cancel queue (See column 7 & 8: The table shows the ifu_fpu_canceLwb 
queue which is used to cancel instructions), the predetermined pipeline stage is in the 
first pipeline and is arranged to cause to be placed in the cancel queue a token 
identifying whether a coprocessor instruction at that predetermined pipeline stage is to 
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be cancelled (See column 7 & 8: The table shows the ifu_fpu_cancel_wb queue 
associates itself with an instruction), and the partner pipeline stage is in the second 
pipeline and is operable upon receipt of the token from the cancel queue , and if the 
token identifies that the coprocessor instruction is to be cancelled, to cause that 
coprocessor instruction to be cancelled (See column 7 & 8: A cancellation will be done 
on the associated instruction with the ifu_fpu_canceLwb queue). 

As per claim 7, Gearty discloses wherein the predetermined pipeline stage is an 
issue stage in the first pipeline, and the partner pipeline stage is a stage following an 
issue stage in the second pipeline (See figure 3: The issue stage is associated with the 
fetch stage and from the figure, a natural association/connection is present with the 
fetch stages of both pipelines). 

As per claim 8, Gearty discloses wherein the partner pipeline stage is operable 
upon receipt ofthe token from the cancel queue (See column 7 & 8: The table shows 
the ifu_fpu_canceLwb queue which is used to cancel instructions), and if the token 
identifies that the coprocessor instruction is to be cancelled, to remove the coprocessor 
instruction from the second pipeline (See column 7 & 8: A cancellation will be done on 
the associated instruction with the ifu__fpu_canceLwb queue). 

As per claim 9, Gearty discloses wherein one of the at least one synchronising 
queues is a finish queue (See column 7 & 8: The table shows the ifu__fpu_data_wb 
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queue which is used to complete instructions), the predetermined pipeline stage is in 
the first pipeline and is arranged to cause to be placed in the finish queue a token 
identifying permission for a coprocessor instruction at that predetermined pipeline stage 
to be retired from the second pipeline (See column 7 & 8: The ifu_fpu_data_wb queue 
associates itself with the instructions to be completed), and the partner pipeline stage is 
in the second pipeline and is operable upon receipt of the token from the finish queue, 
and if the token identifies that the coprocessor instruction is permitted to be retired, to 
cause that coprocessor instruction to be retired (See column 7 & 8: The instructions in 
the ifu_fpu_data_wb queue will be completed). 

As per claim 10, Gearty discloses wherein the predetermined pipeline stage is a 
write back stage in the first pipeline, and the partner pipeline stage is a write back stage 
in the second pipeline (See column 7 & 8: The ifu_fpu_data_wb queue associates the 
two write back stages). 

As per claim 11, Gearty discloses wherein one of the at least one synchronising 
queues is a length queue, the predetermined pipeline stage is in the second pipeline 
and is arranged, for a vectored coprocessor instruction, to cause to be placed in the 
length queue a token identifying length information for the vectored coprocessor 
instruction, and the partner pipeline stage is in the first pipeline and is operable upon 
receipt of the token from the length queue to factor the length information into the 
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further processing of the vectored coprocessor instruction within the first pipeline (See 
column 5, lines 54-59: Module 124 can be used for vector processing). 

As per claim 12, Gearty discloses wherein the predetermined pipeline stage is a 
decode stage in the second pipeline, and the partner pipeline stage is a first execute 
stage in the first pipeline (See figure 4: A connection exists between the decode stage 
in the second pipeline, and the execute stage in the first pipeline). 

As per claim 13, Gearty discloses wherein one of the at least one synchronising 
queues is an accept queue, the predetermined pipeline stage is in the second pipeline 
and is arranged to cause to be placed in the accept queue a token identifying whether a 
coprocessor instruction in that predetermined pipeline stage is to be accepted for 
execution by the coprocessor, and the partner pipeline stage is in the first pipeline and 
is operable upon receipt of the token from the accept queue, and if the token identifies 
that the coprocessor instruction is hot to be accepted, to cause that coprocessor 
instruction to be rejected by the main processor (See column 10, lines 14-20: An accept 
signal is taught and no further instructions are issued until an accept signal is received). 

As per claim 14, Gearty discloses wherein the predetermined pipeline stage is 
an issue stage in the second pipeline, and the partner pipeline stage is a second 
execute stage in the first pipeline (See column 10, lines 14-20: An accept signal is 
taught and no further instructions are issued until an accept signal is received). 
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As per claim 15, Gearty discloses wlierein tlie partner pipeline stage is operable 
upon receipt of the token from the accept queue, and if the token identifies that the 
coprocessor instruction is not to be accepted, to remove the coprocessor instruction 
from the first pipeline (See column 10, lines 14-20: An accept signal is taught and no 
further instructions are issued until an accept signal is received) 

As per claim 16, Gearty discloses wherein one of the at least one synchronising 
queues is a store queue used when the coprocessor instruction is a store instruction 
operable to cause data items to be transferred from the coprocessor to memory 
accessible by the main processor, the predetermined pipeline stage is in the second 
pipeline and is arranged, when processing one of said store instructions, to cause to be 
placed in the store queue a token identifying each data item to be transferred, and the 
partner pipeline stage is in the first pipeline and is operable upon receipt of each token 
from the store queue, to cause the corresponding data item to be transferred to the 
memory (See column 12, lines 37-67: A store is done utilizirig a token and 
synchronization of the two pipelines). 

As per claim 17, Gearty discloses wherein the predetermined pipeline stage is 
an issue stage in the second pipeline, and the partner pipeline stage is an address 
generation stage in the first pipeline (See figure 3: The issue stage and address 
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generation is associated with tlie fetch stage and from the figure, a natural 
association/connection is present with the fetch stages of both pipelines). 

As per claim 18, Gearty discloses wherein one of the at least one synchronising 
queues is a load queue used when the coprocessor instruction is a load instruction 
operable to cause data items to be transferred from memory accessible by the main 
processor to the coprocessor, the predetermined pipeline stage is in the first pipeline 
and is arranged, when processing one of said load instructions, to cause to be placed in 
the load queue a token identifying each data item to be transferred, and the partner 
pipeline stage is in the second pipeline and is operable upon receipt of each token from 
the load queue, to cause the corresponding data item to be transferred to the 
coprocessor (See column 12, lines 37-67: A load is done utilizing a token and 
synchronization of the two pipelines). 

As per claim 19, Gearty discloses wherein the predetermined pipeline stage is a 
write back stage in the first pipeline, and the partner pipeline stage is a write back stage 
in the second pipeline (See column 7 & 8: The ifu_fpu_data_wb queue associates the 
two write back stages). 



As per claim 20, Gearty discloses wherein one of the at least one synchronising 
queues is a store queue used when the coprocessor instruction is a store instructiori 
operable to cause data items to be transferred from the coprocessor to memory 
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accessible by the main processor, the predetermined pipeline stage is in the second 
pipeline and is arranged, when processing one of said store instructions, to cause to be 
placed in the store queue a token identifying each data item to be transferred, and the 
partner pipeline stage is in the first pipeline and is operable upon receipt of each token 
from the store queue, to cause the corresponding data Item to be transferred to the 
memory, and wherein the load instruction and store instruction may be vectored 
coprocessor instructions defining multiple data items to be transferred, and the 
apparatus further comprises flow control logic, associated with at least one of the load 
queue and the store queue, operable to send a control signal to the predetermined 
pipeline stage to stop issuance of tokens by the predetermined pipeline stage whilst it is 
detemriined that the associated load or store queue may become full (See column 12, 
lines 37-67: A store is done utilizing a token and synchronization of the two pipelines). 

As per claim 21, Gearty discloses wherein the flow control logic is provided for 
the store queue, the flow control logic being operable to issue the control signal upon 
receiving an indication from the main processor that the partner pipeline stage cannot 
accept a data item (See column 12, lines 37-67: A token is used to indicate status). 

As per claim 22, Gearty discloses wherein the load queue is a double buffer 
(See figure 5 and column 10, lines 11-13: The load queue recirculates). 
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As per claim 23, Gearty discloses wlierein each tol^en includes a tag which 
identifies the coprocessor Instruction to which the token relates (See column 7 & 8: All 
tokens have associates itself with an instruction). 

As per claim 24, Gearty discloses wherein the main processor is operable, when 
it is necessary to flush coprocessor instructions from both the first and the second 
pipeline, to broadcast a flush signal to the coprocessor identifying the tag relating to the 
oldest instruction that needs to be flushed, the coprocessor being operable to identify 
that oldest instruction from the tag and to flush from the. second pipeline that oldest 
instruction and any later instructions within the coprocessor (See column 7, lines 6-48: 
The state can be cleared or flushed). 

As per claim 25, Gearty discloses wherein one or more of said at least one 
synchronising queues are flushed in response to said flush signal, with the tag being 
used to identify which tokens within the queue are to be flushed (See column 7. lines 6- 
48: The state can be cleared or flushed). 

As per claim 26, Gearty discloses wherein the at least one synchronising queue 
comprises a First-In-First-Out (FIFO) buffer having a predetermined number of entries 
for storing tokens (See figure 5 and column 10, lines 11-13: Although a FIFO is not 
explicitly taught, the teaching of recirculation indicates that a FIFO is used for the 
buffer). 
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As per claim 27, Gearty discloses wherein a plurality of said coprocessors are 
provided, with each synchronising queue coupling a pipeline stage in the main 
processor with a pipeline stage in one of the coprocessors (See column 1, lines 14-26: 
Gearty teaches chips may have multiple modules, modules which can be FPUs). 

As per claim 28 Gearty discloses wherein the data processing apparatus has a 
synchronous design, such that the tokens are caused to be placed in the queue by the 
predetermined pipeline stage and are caused to be received from the queue by the 
partner pipeline stage upon changing edges of a clock cycle (See column 9, lines 39-47: 
The system is run generally in a synchronous fashion and is out of sync in only rare 
circumstances). 

Claim 29 is rejected for reasons similar to that of claim 1 . Claim 29 is the 
method claim for the apparatus of claim 1 . 

Claim 30 is rejected for reasons similar to that of claims 2, 4, 7, 10, 12, 14, 17, 
and 19. Claim 30 is the method claim for the apparatus of claims 2, 4, 7, 10, 12. 14, 17, 
and 19. 
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Claims 31-45 is rejected for reasons similar to that of claim 3, 6, 9, 11, 13, 16, 
18, 20, 21, and 23-28, respectively. Claims 31-45 are the method claim for the 
apparatus of claim 3, 6, 9, 11, 13, 16, 18, 20. 21, and 23-28. respectively. 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vincent Lai whose telephone number is (571) 272-6749. 
The examiner can normally be reached on M-F 8:00-5:30 (First BiWeek Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on (571) 272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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